This study focused on (1) whether disparities in timely receipt of substance use services can be explained in part by the characteristics of the community in which the clients reside and (2) whether the effect of community characteristics on timely receipt of services was similar across racial/ethnic groups. The sample was composed of adults receiving publicly funded outpatient treatment in Washington State. Treatment data were linked to data from the US census. The outcome studied was BInitiation and Engagement^in treatment (IET), a measure noting timely receipt of services at the beginning of treatment. Community characteristics studied included community level economic disadvantage and concentration of American Indian, Latino, and Black residents in the community. Black and American Indian clients were less likely to initiate or engage in treatment compared to non-Latino white clients, and American Indian clients living in
economically disadvantaged communities were at even greater risk of not initiating treatment. Community economic disadvantage and racial/ethnic makeup of the community were associated with treatment initiation, but not engagement, although they did not entirely explain the disparities found in IET.
residential area, has been associated with the likelihood of clients completing treatment. In Los Angeles county, the level of disadvantage of the neighborhood where a treatment agency was located explained a significant portion of racial/ethnic differences in treatment completion. 15 In a national sample, however, while racial/ethnic differences did exist by geographic area, these differences were explained in large part by racial/ethnic differences in the main substance used. 12 This demonstrates the importance of considering both individual and community factors when examining disparities.
A growing body of evidence suggests the impact of living in a disadvantaged neighborhood is greater for racial/ethnic minorities than for White residents. Neighborhood disadvantage has been observed to be significantly related to heavy drinking by Blacks, but not by Whites. 16 Also, Black men report greater alcohol-related consequences in health, employment, and other domains, compared with White men. 17 Among adolescents, differences at the metropolitan area level substantially contributed to the lower rates of treatment completion in Hispanics compared to Whites. 18 However, among Black and White adolescents, metropolitan variables did not contribute substantially to the Black-White treatment completion gap, suggesting that area level factors may impact groups differently. 18 The conceptual framework for this study was informed by the Andersen Behavioral Model of Health Services Utilization, 19 which hypothesizes that service utilization is influenced by both individual and contextual factors. Two community constructs that have been shown to be associated with SUD treatment access were the focus of this study: community indicators of economic disadvantage and racial/ethnic makeup. The current study expands this research to focus on disparities once clients have begun treatment.
The widely used treatment performance measure initiation and engagement in treatment (IET) was used to assess how community characteristics may impact access to timely services as well as inequities in care. IET is a process measure indicating whether clients are receiving timely services in the early stages of SUD treatment. Endorsed by the National Quality Forum, 20 the measure is included in the Healthcare Effectiveness Data and Information Set (HEDIS) as a performance measure for private health plans, 21 and is used by Medicaid and the Veterans Health Administration 22 to monitor care. The HEDIS IET measure is a two-stage process. The first stage, treatment initiation, is the process of receiving treatment within 14 days of a diagnosis. This treatment can be received in either an inpatient alcohol or other drug admission, outpatient visit, intensive outpatient encounter, or partial hospitalization. Among clients who initiate treatment, engagement is the process of having two or more additional services within 30 days of the initiation service. 21 IET is also used by several states in their publicly funded systems, modified to focus on episodes that begin with outpatient treatment. 23, 24 Among adults, IET in outpatient SUD treatment is associated with a reduction in substance use and criminal justice involvement, improved employment outcomes, and a reduction in subsequent admissions to detoxification services. 22, [25] [26] [27] Previous studies of state-funded treatment for adults suggested that Black and American Indian clients had a lower likelihood of receiving the services needed for meeting the IET criteria compared to White clients. 8, 9 Few studies have examined the association of IET with outcomes separately by race/ethnicity. However, a recent study found that although IET was generally associated with lower likelihood of an arrest after beginning treatment, this was not the case for Black, Latino, or American Indian clients in some states. 9 To assess whether disparities exist, the Institute of Medicine definition was applied. Disparities are differences in the quality of health care that are not based on individual preferences, clinical need, or appropriateness of intervention. 28 In this definition, differences that are attributable to the healthcare, legal, or regulatory system or to socioeconomic status (SES) are disparities and should be considered unfair. 29 Using data from the State of Washington's publicly funded treatment services for individuals with SUDs, this research applied the IET measure to explore racial/ethnic disparities in timeliness of services and the influence of community characteristics. Washington State was chosen for several reasons: previous research documented disparities in IET, the State has a well-established treatment data collection system, and the State presented the opportunity to convert client addresses to census tracts allowing for the use of census data. The goals of the present study were to (1) determine whether racial/ethnic disparities in IET exist,(2) examine whether characteristics of client's community of residence were associated with IET and whether those community characteristics account for any of the disparities detected, and (3) test whether community characteristics had a differential impact on IET based on client's race/ethnicity.
Although other recent studies have examined racial/ethnic disparities in IET, to the best of our knowledge, this is the first study to examine the potential influence of community factors on the likelihood that clients will initiate or engage in treatment. This is also the first study to examine the extent to which differences in residential community characteristics account for disparities in IET, and whether the influence of community characteristics on IET varies by client's race/ethnicity.
Methods

Data sources
This study used client-and community-level data from Washington State. Data on client characteristics and treatment services (dates and types of SUD services received) were obtained from Washington's Behavioral Health Administration (BHA). These data on individuals receiving publicly funded substance use treatment is reported by SUD treatment providers. BHA converted client addresses to census tracts and removed all client identifiers prior to releasing the data for this study. Community-level data were derived from the 2010 US census and the American Community Survey (5-year averages from 2009 to 2013). These data were linked to the client treatment data using the census tract from the clients' place of residence at admission. This study was approved by the Brandeis University and the Washington State Institutional Review Boards.
Sample
The sample consisted of adult clients' ages 18+ who received publicly funded treatment had a new outpatient (OP) treatment episode in Washington in 2012. For these analyses, a new OP treatment episode is defined as an OP admission with no other SUD services in the prior 60 days. 24 The admission visit is considered the index visit. A total of 8951 adult clients had an index visit during 2012. To ensure sufficient size for reliable analyses, the sample was restricted to clients who were part of the four largest racial/ethnic groups in the treatment sample: Whites, American Indians, Blacks, and Latinos. Thus, 594 (6.6%) clients from other racial/ethnic groups were excluded. If a client had more than one treatment episode during the year only their first episode was included. Due to missing information within the data, the analytic models were based on 8239 clients.
Variables
Dependent variables
The outcomes of interest were modified versions of the HEDIS specifications 21 for treatment initiation and engagement for clients with an OP treatment service as their index visit. Among such clients, OP treatment initiation is defined as having at least one SUD treatment service within 14 days after the index visit. Engagement is defined as receiving at least two additional SUD treatment services within 30 days of the initiation visit.
Independent variables
The main independent client-level variable is race/ethnicity as represented by a set of selfreported indicators. The BHA admission form asks about Latino origin and race/ethnicity. Race/ ethnicity categories represented 16 subgroups and national origins and clients could respond positively to all that applied. Clients responding positively to any Latino category were categorized as Latino regardless of their race response. Among clients who reported not being Latino, those who reported being White and no other race/ethnicity were considered White, and those who reported being Black and no other race/ethnicity were considered Black. Non-Latino clients who reported being both American Indian and White were considered American Indian since nationally nearly half of American Indians report multiple races, yet of multiracial groups, they are the least likely to consider themselves multiracial. 30, 31 Clients who were from other racial/ethnic groups and those who were multiracial (with the exception above) were excluded from the sample.
Community variables
Communities were defined at the census tract level. Census tracts are small and stable geographic units; they have been recommended as the geographic unit for monitoring disparities in health outcomes. 32, 33 Three variables were used as indicators of racial/ethnic composition, using standardized distributions: percent of census tract residents who are Latino, non-Latino American Indian, and non-Latino Black. Following from previous studies examining the relationship between community characteristics and substance use or treatment, additional census tract characteristics were also included, namely the percentage of: female-headed households with children, unemployed, living in poverty, households with annual income 9 $75,000 (recoded), and residents in management/professional occupations (recoded; for employed civilian population, ages 16+). 15, 16, [34] [35] [36] Factor analysis was conducted to reduce these observed variables into latent variables or factors which are more easily interpretable. There was only one factor which accounted for a substantial proportion of the variation in the data (eigenvalue 9 1), deemed Bcommunity economic disadvantage.^Correlations between the four community variables and correlations between the community and individual variables were all less than r = 0.5.
Covariates
Individual-level covariates were chosen based on prior findings that they are associated with SUD treatment utilization or IET. These included gender, referral to treatment by the criminal justice system, and type of substance use during the past month, as a proxy for severity (for alcohol, cocaine, heroin, methamphetamines, opioids, and other substances). Socio-economic status (SES) variables were included in a sensitivity analyses: education, homelessness, and employment status. This information was collected by treatment staff at admission. The number of days between the index and initiation visit was calculated and then included in the engagement analyses, as reduced wait time is clinically important and has been shown to be a strong predictor of engagement.
9,37
Analyses
Descriptive analyses were performed to examine variation by race/ethnicity with respect to clients' sociodemographic and substance use characteristics at treatment admission and the study outcomes. Following these preliminary analyses, Heckman probit models 38 adjusted for clustering by census tract were used to examine whether racial/ethnic disparities existed, and if so, whether clients' community characteristics accounted for these disparities and whether the effect of community characteristics varied by race/ethnicity. This model was used because treatment engagement is conditional on treatment initiation, which introduces selection bias when considering individuals who have already initiated as compared with the broader population of people who begin a new outpatient treatment episode. The Huber/White Sandwich estimator in Stata's Heckprob procedure corrects for clustering of people within census tracts and provides a more robust estimate of the standard error.
In these models, treatment initiation was the outcome for the first stage and treatment engagement was the outcome for the second. To avoid a specification issue in a Heckman probit model, some variables must be included in the first stage which are not subsequently included in the second stage. While all client-covariates were included in the first stage of the study models, in the second stage we considered removing variables related to past month drug use variables since they are less likely to have an influence on engagement than on initiation. We excluded variables assessing past month methamphetamine use and Bother drug^use since they were the only variables not significant at p G 0.25 in preliminary logistic regressions of engagement run separately for each client-level variable. 39 The variable Bdays to initiation^was only included in the second stage.
The analytic plan used results from three model specifications to examine the impact of race/ ethnicity and community characteristics on IET. Model 1 focused on the examination of racial/ ethnic disparities in the two outcomes, while controlling only for client-level covariates. In keeping with the IOM definition of disparities and measurement of this definition, the models do not control for socioeconomic variables such as employment, education, and homeless status. 28, 29 Model 2 built off the initial model and additionally controlled for client's community of residence characteristics. This model allowed examination of the effects of inclusion of community characteristics on model 1 estimates of client race/ethnicity variables, indicating whether community characteristics accounted for the racial/ethnic disparities in either outcome. A final specification (model 3) added interaction terms of individual's race/ethnicity and community economic disadvantage to examine whether community characteristics had a differential impact on IET based on client's race/ethnicity. The analysis only included interactions with community economic disadvantage to limit the number of interactions and reduce the likelihood of spurious findings.
Sensitivity analyses
As mentioned earlier, SES variables may reduce the apparent effects of race/ethnicity and, it is recommended that they be excluded in the assessment of disparities. 40 However, to determine whether SES variables at the client level (employment status, homeless status, and education level) may be in the causal pathway of disparities, we also re-ran all models adding these variables.
Results
Client characteristics
The majority of clients were White (67%), while American Indians (14%), Latinos (11%), and Blacks (8%) accounted for smaller proportions of the analytic sample. Descriptions of the client characteristics for the overall analytic sample and each of the four racial/ethnic groups are included in Table 1 . Racial/ethnic groups differed significantly in almost all client characteristics at treatment admission. For example, women constituted a larger proportion of White and American Indian clients (42.5 and 43%, respectively) compared with Latino and Black clients (27.1 and 28.9%, respectively). American Indian (70.6%) and Latino (69%) clients were more likely to have been referred to treatment from the criminal justice system. Black clients were significantly more likely to report the use of alcohol (39.3%), marijuana (30.7%), and cocaine (13%) in the past month compared with their White, American Indian, or Latino counterparts. White clients were significantly more likely to report the use of methamphetamine (10.4%), opiates (13.4%), and other substances (3.4%) in the past month compared with their Black, American Indian, and Latino counterparts. The overall unadjusted initiation and engagement rates were 82 and 74%, respectively, and they too differed by race/ethnicity. American Indian clients had the lowest initiation and engagement rates (66 and 55%, respectively), while White clients had the highest rates (85 and 77%, respectively; see Fig. 1 ).
Community characteristics
Clients Unadjusted treatment initiation and engagement by race/ethnicity. A single asterisk (*) indicates significantly lower initiation/engagement rates than Whites for the overall p G 0.05 level, using a Bonferroni correction for multiple comparisons. Latino residents (Coeff: − 0.012, 95% CI: − 0.015, − 0.008 p G 0.01) had a lower likelihood of initiating treatment (model 2). Model 3 shows the examination of whether the effects of economic disadvantage differed based on client's race/ethnicity by including interactions. American Indian clients living in economically disadvantaged communities were at a significantly higher risk of not initiating treatment (Coeff: − 0.255, 95% CI: − 0.378, − 0.131, p G 0.01) compared to White clients in those communities. The interactions between Black and Latino race/ethnicity and community economic disadvantage were not significant. Table 3 presents the results predicting treatment engagement, the outcome of the second stage of Heckman probit models. Compared to White clients, Black (Coeff: − 0.237, 95% CI: − 0.395, − 0.078, p G 0.01) and American Indian clients (Coeff: − 0.505, 95% CI: − 0.805, − 0.205, p G 0.01) were significantly less likely to engage, when controlling for individual covariates only (model 1). After controlling for the community characteristics of where clients live (model 2), the disparities in treatment engagement between American Indian (Coeff: − 0.213, 95% CI: − 0.418, − 0.008, p G 0.05) and White clients remained significant. The disparity between Black and White clients in treatment engagement was no longer statistically significant, though this change is unlikely to be significant since there is overlap in the 95% Confidence intervals between the two models. Additionally, none of the community-level predictors were statistically significant predictors of treatment engagement (model 2), and the effects of economic disadvantage on treatment engagement did not vary based on client's race/ethnicity (model 3).
Treatment initiation
Treatment engagement
Sensitivity analyses
The addition of the SES variables (employment, education, and homeless status) did not change the disparities observed in initiation or engagement (results not shown). Education was not associated with initiation or engagement, and employment was negatively associated with treatment initiation only in model 1. Homeless status was negatively associated with both treatment initiation and treatment engagement in all three models (p G 0.05).
Discussion
Blacks, Latinos, and American Indians experience consequences for their substance use and SUDs disproportionately compared with those suffered by their White counterparts. [2] [3] [4] [5] [6] Yet, they are less likely to enter treatment than Whites when socioeconomic factors and criminal justice referrals are taken into account. 7 To avoid further inequities, it is essential to minimize disparities once clients enter treatment, however this study indicates that racial/ethnic disparities in SUD treatment exist. Specifically, Black and American Indian clients in Washington State are less likely to receive timely services than White clients at the beginning of a treatment episode, as measured by IET. These inequities persist after adjusting both for individual characteristics and for community economic disadvantage and racial/ethnic composition of the community in which clients reside.
The disparities found in IET are consistent with prior research, including studies using older data from Washington State showing disparities in treatment initiation among American Indians. 9 Community characteristics did not fully account for the disparities we found in IET, but they appear to be a contributing factor particularly with respect to treatment initiation among American Indians. For this group, there was a substantial reduction in the estimate when community characteristics were added to the models, and confidence intervals overlapped only minimally. Findings from prior research show that community characteristics account in part for disparities in treatment completion. For example, neighborhood disadvantage explained about a third of the Table 3 Results Black-White disparity in treatment completion in Los Angeles county facilities 15 and racial/ethnic composition has been shown to be associated with lower treatment completion among minority adolescents. 18 This study contributes to the literature by using a standardized performance measure and an earlier phase of treatment.
The large disparities in IET observed between American Indian and White clients need further exploration. Our findings suggest that variables at the area level such as economic conditions of the community may be negatively impacting retention in the early stages of treatment for American Indians. Disparities among this group may also be due to geographic location. Almost 30% of American Indians in our sample lived in rural areas, whereas the proportion of clients living in rural areas for other racial/ethnic groups in our sample ranged from 2-17% (data now shown). Rural areas in general tend to have lower access to treatment, and lower access and higher distances to treatment may impact whether American Indian clients can return for services easily. Additionally, these disparities may be attributable to limited resources at the client, provider, and system level. Providers have identified several barriers to delivering quality services to this population. These include challenges related to delivering clinical services (e.g., client trauma history and mistrust of service system, socioeconomic barriers faced by clients), limitations of the infrastructure of treatment settings (e.g., provider turnover, fatigue and burnout, lack of resources in the treatment setting), and the shortfalls of the greater service/treatment system (e.g., lack of sufficient aftercare resources, the employment of treatments inappropriate to the population). 41 Providers also express concern that many of the current evidence-based practices conflict with American Indian traditions and healing practices. 42 Furthermore, financial constraints at the system and individual levels are likely to contribute to disparities in IET. Programs serving American Indian and Alaskan Native clients report increased use of evidence-based practices when directly receiving funding from the Indian Health Service, 42 but while nearly all of the programs serving this population report being tribally owned, 43 the Indian Health Services spends significantly less per capita for treatment services than the state does for the general population. 44 American Indian clients themselves report financial and logistical barriers to attending treatment (e.g., cost of services, transportation, and child care). 45 More research is needed to better understand how best to support treatment facilities that serve American Indians, and to develop treatments that are culturally appropriate. Lowering the financial barriers related to delivering and receiving treatment is also vital for reducing disparities experienced by this population.
Apart from the client's own race/ethnicity, the characteristics of the communities where clients reside also influenced whether services were provided in a timely manner. Clients residing in areas having higher proportions of Latino, Black, and American Indian residents were found to be less likely to initiate treatment. Racial composition of a community is a proxy for segregation, which is generally associated with poorer health outcomes and disparities in health care. 46, 47 Areas with higher concentrations of racial/ethnic minorities may be home to lower-performing treatment programs with lower overall IET rates. Additionally, communities of color tend to have a higher density of outlets for the sale of liquor, wine, and beer. 48, 49 Living near an alcohol outlet is associated with lower likelihood of continuing to outpatient treatment after being discharged from a residential program. 50 Higher density of alcohol outlets in minority communities may also contribute to lower IET rates for some minority groups.
Minority clients may also be traveling farther or longer for treatment. Since travel time is negatively associated with continuity of treatment, 34 it would be useful to determine whether Black and American Indian clients traveled farther or longer to attend treatment. Travel time is difficult to measure in Washington State, where there are large urban centers, yet much of the state is rural. Additionally, research in general medical care indicates that even when Black patients lived closer to higher-quality treatment services, they were more likely to receive treatment at a low-quality setting, suggesting that travel time may interact with other factors such as mistrust of certain providers. 51 Access to transportation is likely to play a role in early treatment participation, and future research should focus on the effects of travel time on IET. Future studies should also examine whether access to treatment services is correlated with such factors as access to public transportation or individual car ownership and how travel time may differ by race/ethnicity.
Many of the census tracts in Washington with higher concentrations of American Indian residents and Latino residents are in rural areas. Clients residing there may lack easy access to transportation making visits to the treatment facility more difficult. Additionally, communities with a higher proportion of minority residents may have fewer treatment agencies, or the agencies found in such communities may have more limited treatment capacity and resources. If treatment facilities with lower capacity and funding are more likely to be found in census tracts that are disproportionately minority or poor, that fact may impact initiation and engagement, decreasing the likelihood of continuing treatment. 34 Future studies should explore these connections. Contrary to what one might expect, clients residing in Beconomically disadvantaged^areas were more likely to initiate treatment. This finding is inconsistent with prior research where clients living in communities with other indicators of economic disadvantage (e.g., percent vacant housing) were less likely to have continuity of care from residential to outpatient treatment. 50 Why this is so is unclear. As already noted, clients residing in communities which are not predominantly White often must travel long distances to access treatment, 52, 53 and this can negatively affect treatment continuity. 34 Additionally, the sample in the current study consists of clients who receive publicly funded treatment, and thus are likely to have low or no incomes. It may be that clients with low incomes living in economically disadvantaged areas with lower economic assets are eligible for services from treatment facilities that are good at addressing the needs of the people in that community. On the other hand, clients with low incomes who live in more affluent areas may be obtaining services in facilities less responsive to their needs, or they may need to travel further to find facilities with state contracts. Future studies should undertake geospatial analyses of treatment facilities and their IET rates.
The positive effect of living in an economically disadvantaged community on timely access to services was not the same across all groups. In fact, American Indian clients living in economically disadvantaged communities were at the highest risk of not receiving timely services within the first 2 weeks of their treatment admission. We are not aware of studies that have examined the interaction between client's race/ethnicity and community disadvantage on quality or timeliness of SUD services. Other research shows that the effects of community characteristics on use of health services and health outcomes including alcohol use are not the same across all racial/ethnic groups. 16, 51, 54, 55 Particular attention should be paid to addressing the needs of American Indian clients living in poorer communities and examine whether lower likelihood of engagement differs if the community is also predominantly American Indian.
Although community characteristics were associated with the likelihood of treatment initiation, they were not associated with likelihood of engagement among those who initiated treatment. This suggests that place of residence plays a stronger role in the very early stages of treatment, and less so once a client has returned for treatment at least once.
The current study is the first study we are aware of that includes residential community characteristics in the examination of disparities in IET. There are several limitations to this study. First, the study sample included only clients receiving publicly funded SUD treatment. Although this may limit the generalizability of findings to the public sector, SUD treatment has historically received two thirds of its funding from the public sector and this percentage is expected to grow. 56, 57 Second, because we used data from only one state, results may not be generalizable to other states. Disparities in SUD treatment vary by state, 9 and as policies and funding related to SUDs vary widely by state, it is important that these issues be examined at the state or local level. Furthermore, the racial/ethnic categories used were broad, and treatment quality could differ by subgroups (e.g., Latino national origin or particular American Indian tribe). Studies in states where minorities make up a larger proportion of the population may permit such comparisons. Additionally, we lacked data on whether clients suffered from a co-occurring mental health disorder, although co-occurring disorders are common among those with SUDs. 58 Such clients may have more difficulty initiating or engaging in treatment. Rates of co-occurring disorders vary by race/ethnicity, 59 and this may have influenced the disparities we found. Finally, IET only measures one aspect of the treatment process and does not assess suitability of the treatment approaches or the quality of encounters.
Implications for Behavioral Health
Inequities in IET must be addressed in view of the evidence that IET is associated with better treatment outcomes, including reduced substance use, lower rates of involvement in the criminal justice system, and higher rates employment. 22, 25, 26 Thus eliminating inequality in IET may also help improve these outcomes. State substance use treatment agencies can play a critical role by monitoring performance measures such as IET by race/ethnicity to assess inequities in treatment. The findings of this study suggest that state agencies might also wish to examine differences in receipt of services at the community level. Because clients may be attending treatment outside of the community in which they reside, state treatment agencies may want to examine where clients live and where they attend treatment, the accessibility of treatment facilities, and where facilities with high initiation and engagement rates are located relative to communities with higher concentrations of racial/ethnic minorities. Treatment providers themselves should also monitor quality indicators by race/ethnicity to determine whether rates for IET and other performance rates are similar across racial/ethnic groups within their treatment facility.
The fact that disparities in treatment initiation and engagement remained after adjusting for community socioeconomic disadvantage and racial/ethnic composition suggests that other factors must account for these disparities. Future research examining inequities in SUD treatment should explore other possible factors, such as facility or clinician characteristics, differences in strength of therapeutic alliance, and additional barriers experienced by certain groups in returning to treatment. This study focused on inequities in care among clients who have already begun treatment. Nationally, Black, Latino, and American Indians who have a need for treatment are less likely to access treatment in the first place. 7 Recent studies have shown that where you live impacts access to SUD treatment. 14, 60 Examining disparities in quality indicators which also consider barriers to treatment access may show even greater inequities.
Conclusion
In view of the known disproportionate negative consequences of SUDs experienced by racial/ ethnic minorities, it is critical that timely SUD treatment be available to all groups. This study shows that racial/ethnic inequities in SUD treatment exist and that economic and racial/ethnic makeup of the geographic community of where clients reside do not explain these disparities. Future studies should examine the mechanisms by which this occurs, and state administrators, researchers, treatment providers, and consumers should join forces to design interventions to address them.
